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While several theoretical models provide explanation for the genesis and development of 
post traumatic growth (PTG) in the aftermath of stressful events, empirical evidence 
regarding the predictors and consequences of PTG in breast cancer patients in active 
treatment and early survivorship is inconclusive. This study, therefore, examines the role of 
distress and stress, as predictors and outcomes of post-traumatic growth in women with 
breast cancer over an 18-month period.  
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Methods  
These effects are tested in two structural equation models that track pathways of PTG in a 
sample of 253 recently diagnosed women. Questionnaires were completed at diagnosis and 
at 4 follow up time points assessing cancer-specific stress (IES), global stress (PSS), 
depression and anxiety (HADS). Post-traumatic growth (SLQ -38) was assessed at follow up 
time points.   
 
Results  
Cancer-specific stress was related to higher PTG concurrently and longitudinally. Anxiety 
was related concurrently to higher PTG but overall general distress had minimal impact on 
post-traumatic growth.  Global stress was inversely related to PTG.  Positive growth at six 
months was associated with subsequent reduction in stress.    
 
Conclusions  
This study showing that early stage higher cancer-specific stress and anxiety were related to 
positive growth supports the idea that struggle with a challenging illness may be instrumental 
in facilitating PTG and findings show positive implications of PTG for subsequent 
adjustment.     
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Background 
The last two decades have seen a growing body of research focused on post-traumatic 
growth (PTG) in the aftermath of highly stressful life events. Such positive growth may 
include better appreciation of life, better relationships with others, deeper spirituality, 
increased personal strength, recognition of new possibilities [1] and a positive change in 
health behaviour [2, 3].  
 Theoretical explanations for these positive changes propose that growth emanates 
from disruptions in worldviews necessitating a revision of beliefs to reflect a new reality [1, -
5]. These disruptions cause distress but also act as a potential catalyst for PTG [5, 6]. Breast 
cancer, being a potentially traumatic stressor, can challenge the core assumptions of the 
patient about the world [7] with attendant increases in PTG. If positive growth exists because 
of a struggle with a challenging event, paradoxically, then one could hypothesize that 
heightened distress and event-specific stress may be necessary drivers of post-traumatic 
growth [1, 6, 8].  Cancer diagnosis and active treatment should, therefore, be a period of 
particular relevance when examining predictors of PTG.  
  Empirical evidence, however, on the role of distress in PTG is mixed. Some studies 
show a positive correlation between distress and positive growth [9-10], others show a 
negative association [11], while still others show no relationship [2, 12] or found a curvilinear 
relationship [13], such that those with moderate levels of positive growth had the highest 
distress whereas lower levels of distress were coupled with both lower and higher levels of 
positive growth 
  Research in breast cancer suggests that appraisals of disease, life threat [12], 
intensity [14] and perceived trauma [15] are positively related to PTG.  Results from studies 
which measure stress symptoms (e.g. intrusion and avoidance responses), however, are 
varied. Some report that cancer-specific stress is associated with more PTG concurrently 
[16] and over time [2], whereas others [17-18] found no such relationship. Studies of global 
levels of perceived stress in breast cancer patients have also generated conflicting findings.  
Greater global stress was inversely related to PTG [17, 19], showed no relationship [16] or 
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demonstrated a curvilinear relationship such that moderate global stress was associated 
with the highest PTG [18].  
 Overall, the empirical evidence linking distress and stress with post-traumatic growth 
among breast cancer patients is inconclusive. Importantly, all studies in this area have 
assessed predictors of PTG during or post treatment usually within the first year but none 
have included diagnosis, a very traumatic time for most women.   
 
In an effort to advance upon existing studies, the current study sought to clarify the role of 
distress (anxiety and depression) and stress (cancer-specific and global) on PTG over an 18 
month period which includes diagnosis, treatment and early survivorship, a re-entry phase 
which can present unanticipated and lingering difficulties in multiple life domains [20].  The 
current study thus provided a unique opportunity to investigate predictors of PTG across this 
lengthy stressful period.     
 
If post-traumatic growth is a transformative positive experience what does it mean for those 
who report it? According to some conceptual models [5] the meaning making process 
involved in positive personal change following trauma can lead to better adjustment to the 
stressful event. Evidence to date for an association with improved mood in cancer patients is 
inconclusive. Longitudinal studies of women within the first year of diagnosis of breast 
cancer, found no link between positive growth and reduced distress [2, 21] or found that 
PTG was associated with higher negative affect [9]. In contrast, other studies found that 
positive growth was linked with reduced distress at 4 months [22] and over a longer period 
(5-8 years later) [23]. The influence of PTG on subsequent distress thus warrants further 
attention.  
 Surprisingly, the impact of positive growth on subsequent stress in women with 
breast cancer has not been addressed to date even though it has been hypothesized that 
positive growth may change people‘s perceptions of future stressors [24]. Therefore, the 
question of when PTG is adaptive remains a critical question for future research.  
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 The current study assessed Irish women with breast cancer at five time points 
corresponding to the challenging periods of diagnosis, treatment (3 and 6 month follow-up), 
and early survivorship (12 and 18 month follow-up). It compares, for the first time, the impact 
of both distress and stress as predictors and outcomes of PTG over time. In line with theory 
[4, 8, 25] it is expected that high distress and stress will be linked with more positive growth.  
Given the equivocal findings to date we do not posit a priori hypotheses but we suggest that 
early rather than later stage distress and stress may be more influential for the development 
of PTG over an 18 month period  We also explore the possibility that early stage PTG is 
associated with late stage reductions in distress and stress.  
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Method 
Participants 
The present analyses are part of a larger investigation of predictors of adjustment 
(emanating from the transactional model of stress [26]) in women with breast cancer.  
The study protocol was approved by the University Hospital Ethics Committee. Consecutive 
women presenting at the Breast Symptomatic Unit in a university-affiliated hospital were 
eligible to participate. Inclusion criteria were women with a first diagnosis of breast cancer 
who were awaiting surgery. Exclusion criteria were prior cancer diagnosis or other serious 
medical comorbidities, 75 years or older, diagnoses of intellectual disability or severe 
psychopathology and lack of fluency in English. Patients were screened over a two-year 
period and a total of 503 breast cancer patients attended the unit during that period. 
Applying the exclusion criteria, 383 patients were eligible and invited to participate 
immediately post-diagnosis. Of those approached, 253 women (66.1%) agreed to take part 
and completed the baseline assessment.   
 
Procedure 
Informed written consent was obtained from the women at diagnosis in the clinic. Within two 
weeks of diagnosis, one day prior to surgery, the principal researchers administered the 
questionnaires within a semi-structured interview (M = 40mins, Range = 30-50mins). The 
women were contacted by post for follow-up assessments three, six, twelve and eighteen 
months later. The post-traumatic growth questionnaire was completed only at follow-ups. 
One reminder letter was sent at each follow up time point to participants who did not return 
their questionnaires.  
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Materials 
Demographic and Medical Variables: Information on age and stage of disease were 
obtained from hospital records. 
 
Psychological Measures 
Global stress. The Perceived Stress Scale (PSS) [27] is a 14-item scale which measures 
the degree to which situations in one‘s life over a one month time frame are appraised as 
stressful. Respondents indicate how often they thought or felt a certain way on a five point 
Likert scale from 0 ―never‖ to 4 ―very often‖. Scores can range from 0-56 with higher scores 
indicating more perceived stress.  
 
Cancer-specific stress.  The Impact of Events Scale [28] (IES) is a 15-item measure of 
stress related intrusive thoughts, denial of thoughts and avoidant behaviours. Participants 
rated each item as experienced in the previous week by using a 4 point Likert scale 0 (not at 
all), 1 (rarely), 3 (sometimes), 5 (often). Higher scores (0-75) indicate higher levels of 
cancer-specific stress.  
 
 Distress. The Hospital Anxiety and Depression Scale (HADS) [29] is a 14-item scale with 7 
items measuring anxiety and 7 measuring depression. Respondents indicate their level of 
agreement with statements on a 4-point scale from 0 (most of the time) to 3 (not at all). 
Scores range from 0 to 21 for each scale, and higher scores indicate greater levels of 
anxiety or depression.  
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Post-Traumatic Growth. The Silver Lining Questionnaire (SLQ-38) [30] is a 38 item uni-
dimensional scale of adversarial growth in which respondents rate positive aspects of their 
illness experience (e.g. ―my illness made me more mature‖) on a 5 point scale from ‗strongly 
agree‘ (1), ‗agree‘ (1), ‗not sure‘ (0) ‗disagree‘ (0) to ‗strongly disagree‘ (0). Scores range 
between 0 (agreement with no items) and 38 (agreement at some level with all the items) 




Multiple assessments enabled examination of  the effect of distress and stress on PTG over 
time, while controlling for the effects of PTG on previous test occasions.. Given the level of 
statistical control with this time-series path analysis, effect sizes were expected to be small 
to moderate.  
 Path analysis is a variant of structural equation modelling dealing only with observed 
variables. A path model was fit in Amos 22 [31] using maximum likelihood estimation. Two 
models were tested separately in order to minimize the complexity of studying all variables 
simultaneously, and to maximize power1.  Model 1 (see Figure 1) examined (i) the effects of 
distress (anxiety and depression) on PTG cross-sectionally and over time, and (ii) the effects 
of PTG on distress over time. Model 2 (see Figure 2) examined (i) the effects of stress 
(global and cancer-specific stress) on PTG cross-sectionally and over time, and (ii) the 
effects of PTG on stress over time.  
Error terms were co-varied within assessment periods for related constructs (e.g. anxiety 
and depression). Model fit was assessed using the chi square test [32], the normed chi-
square index (Q) [33-34], the comparative fit index (CFI), the Tucker Lewis index (TLI), [34] 
and the root mean square error of approximation (RMSEA) [35], with non-significant chi 
square, Q values ranging from 2 – 5, CFI and TLI greater than .90, and RMSEA less than 
                                                        
1 The basic structure of the time-series model employed in each case is available as supporting information (see 
Figure 3).  
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Prior to analyses, the data were assessed for normality and presence of outliers. Scores on 
all psychological measures included in this study are presented in Tables 1 and 2. 
 
Missing Data 
The proportion of missing data varied from <5% at time 1 to 59% at time 5. A series of t-tests 
were carried out comparing those who completed follow-ups and those who dropped out. No 
significant differences were found on any demographic, medical or psychological variable 
assessed at any time point (all p > .05). Further, Little‘s MCAR test showed the data were 
missing completely at random (X2(273) = 303.34, p = .10), thus missing data were addressed 
using maximum likelihood estimation.  
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Sample Characteristics  
Participants, the majority of whom were Caucasian, had a mean age of 54.21 (SD = 10.87), 
the majority were married and all had completed second level education.  At the time of 
diagnosis 80% of the women had been diagnosed with stage I-IIB breast cancer. On type of 
surgery, 41% had undergone mastectomy and the remainder (59%) excision/lumpectomy 
procedures.  The majority (77%) had received adjuvant therapy post-surgery (3–6 months 
post diagnosis).  
 
Distress Model 
Anxiety, depression, age and stage of disease at the diagnosis phase were entered as 
exogenous variables in the Distress Model, along with concurrent and longitudinal paths 
between distress and PTG across all time points. Initial model fit was acceptable (X2(47) = 
164.07, p = .001; Q = 3.49; CFI = .90; TLI = .69; RMSEA = .09 [90% CI =.08, .11]). Non-
significant pathways were trimmed in an iterative process, with 14 remaining. This model 
provided a reasonably good fit to the data (X2(96) = 197.68, p = .001; Q = 2.06; CFI = .91; TLI 
= .87; RMSEA = .06 [90% CI = .05, .08]). Results are presented in Figure 1.  
Stage of disease positively predicted depression 3 months later, and negatively predicted 
PTG 18 months later. Breast cancer patients with more severe disease status were more 
depressed, and showed less positive growth over time. Higher anxiety predicted higher PTG 
concurrently at the 6 month follow-up, and together with previous level of PTG, accounted 
for 52% of the variance (r square) in PTG at this time. These findings provide some support 
for the hypothesis that distress (as measured by anxiety) is positively related to PTG. The 
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Age and stage of disease, global stress and cancer-specific stress assessed at diagnosis 
were included as exogenous variables, and path effects estimated along with concurrent and 
longitudinal paths between stress and PTG across all time points. The initial model specified 
was an acceptable fit (X2(47) = 134.33, p = .001; Q = 2.86; CFI = .91; TLI = .74; RMSEA = .08 
[90% CI = .06, .10]). Non-significant pathways were trimmed from the model, with 17 
significant pathways remaining. No further modifications were made, and this final model 
was a good fit to the data (X2(93) = 170.72, p = .001; Q = 1.83; CFI = .92; TLI = .88; RMSEA = 
.06 [90% CI = .04, .07]). The results of the path model are presented in Figure 2. 
 
It was found that 53% of the variance in PTG 6 months post-diagnosis was predicted by 
level of PTG 3 months post-diagnosis, but also by lower general stress and higher cancer-
specific stress cross-sectionally. Consistent with our hypothesis, high cancer-specific stress 
at diagnosis predicted greater PTG at the 6 month follow up. Additionally, greater PTG at 6 
month follow up predicted less cancer-specific stress at 12 months follow-up, and less global 
stress at 18-months follow-up. Those with a higher stage of disease showed less PTG over 
the 18 month follow up period, and together with previous PTG these effects accounted for 
70% of the variance in PTG at the final follow-up assessment. These findings provide 
support for the hypothesis that cancer-specific stress is related to higher PTG.  There was 
support for the suggestion that PTG was associated with less stress over time, and these 
effects were observed for both cancer-specific and global types of stress.   
 
Discussion 
This study, investigating distress, stress and post-traumatic growth across five points in time, 
in 253 women with early stage disease is one of the largest longitudinal studies of PTG in 
breast cancer. Importantly age and stage of disease were accounted for in all analyses. 
Notably, age had no effect on outcomes, whereas stage of disease at diagnosis had a 
negative influence on PTG at a single time point, 18 months, a finding that is consistent with 
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prior studies [36-37].  PTG at this phase of re-entry and early survivorship may be reduced 
for those overcoming a more severe disease status as they may experience greater fear of 
recurrence. This warrants further investigation. 
 The current study did find some evidence to support the hypothesis that stress is 
related to higher post-traumatic growth.  Specifically, greater cancer-specific stress at 
diagnosis predicted higher PTG six months later.  It was also linked with higher PTG 
concurrently at 6 months. This fits with theoretical models [4, 25] suggesting that a traumatic 
event precipitates cognitive processing which trigger attempts to establish meaning in 
response to the event. Others using the same measure of cancer-specific stress (IES) have 
also reported a positive relationship between breast cancer stress and PTG over time [2]. 
Moreover, studies using other measures of cancer stress (e.g. disease threat and concerns) 
found a relationship between higher cancer stress and higher PTG cross-sectionally [14-15]. 
Findings in the present study extend previous research and provide some additional support 
for the idea that struggle with a challenging illness may be instrumental in facilitating positive 
growth. Cancer-specific stress may be important in promoting post-traumatic growth and 
should be included in future theoretical frameworks. This is the first study to examine stress 
at diagnosis and at regular intervals throughout an 18 month period and findings highlight a 
potentially important role of early stress on concurrent and subsequent PTG outcomes which 
warrant further attention.     
 In contrast, greater perceived global stress at 6 month follow-up was linked to lower 
PTG concurrently, as shown in other cross-sectional studies [17, 19]. Moreover, global 
stress did not predict PTG at subsequent points in time, consistent with results reported by 
McDonough et al. [16]. It would appear that experience of global stress, in contrast to 
cancer-specific stress, may mitigate against positive growth. It is plausible that greater 
cancer-specific stress (i.e., experiencing thoughts about breast cancer) focus women‘s 
energy on a search for meaning, whereas general ―background‖ stress may detract or 
distract them from this process.  Of interest in this context, we found that a cognitive 
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behavioural stress management intervention that reduced global stress (PSS) in women with 
recently diagnosed breast cancer increased positive growth [38].  
 Both types of stress appear to have different effects and differential temporal 
relationships with PTG and future studies should try to disentangle these issues, possibly 
exploring the interaction between cancer-specific and global stress, or examining PTG as a 
moderator of the relationship between early and later stress. At the same time, when 
examining the subsequent impact of post-traumatic growth, reassuringly, results show that 
PTG was linked with a reduction in both cancer-specific and global stress over time.  This 
supports the view that PTG may help to reinterpret perception of future stressors [24] and so 
helps women to cope with threatening aspects of events. While this warrants further 
investigation, cross sectional analysis with breast cancer survivors, has shown that positive 
growth moderated the effects of post- traumatic stress symptoms (PTSD) on distress [39].       
 Thus, post-traumatic growth is an important phenomenon which has implications for 
subsequent psychological adjustment but the mechanisms for this influence need to be 
understood.  Perhaps, for example, aspects of PTG (e.g. finding a deeper spirituality and a 
stronger sense of personal meaning) may mobilise effective coping strategies which lessen 
some of the negative effects of a cancer diagnosis. Alternatively, positive growth may be a 
successful coping outcome in the face of adversity which relates to a reduction in stress 
symptoms [40]. These present potential avenues for further research.  
 
The current study found one concurrent positive relationship between general anxiety and 
PTG six months after diagnosis which supports a number of other studies in breast cancer 
[9-10]. No other significant pathways between anxiety, depression and PTG emerged, and 
taken overall, indicated a minimal role for non-specific anxiety and depression in predicting 
PTG over time.  Notwithstanding that nonlinear relationships can exist between distress and 
PTG [13] our finding was interesting given some current theoretical viewpoints, which 
highlight that distress is central to post traumatic growth [1, 6]. We propose that cancer-
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specific stress, rather than global stress and distress, plays a more critical role in altering 
schemas that act as a potential catalyst for post-traumatic growth [5-6].  
 
Overall, heightened cancer-specific stress appears useful as a potential determinant of PTG 
and this positive growth can predict less subsequent stress. The current study thus informs a 
growing theoretical framework seeking to investigate the predictors and consequences of 
post-traumatic growth.  Moreover, our results suggest that six months post diagnosis could 
be a pivotal time for this research focus as the majority of women will have completed their 
treatment. With the cessation of this stressor women may now be more open to reflective 
appraisal of their experience, potentially giving rise to enhanced PTG at this time. 
There were a number of limitations that should be considered in efforts to interpret the 
findings of the current study.  First, the majority of women in the study were at early stage of 
breast cancer and the moderate rate of participation (66%) in the study limits the 
generalizability of the findings. Second, while a number of significant pathways were 
identified in the models these were not consistent across all time points. Additionally, many 
non-significant effects were pruned from each model increasing the risk of Type 1 error. 
Effect sizes were for the most part small to medium. However, this conservative approach to 
modeling the data may also strengthen our confidence in relation to the significance of the 
unique effects observed.  The models tested also proved a good fit of the data. At the same 
time, there may be alternative models that fit the data equally well, and further research 
should seek to explore other factors that influence the evolution of post-traumatic growth in 
the first 18 months of the breast cancer experience.  
 
Despite these limitations, this study advances and adds to the body of literature on post- 
traumatic growth in breast cancer. This is a longitudinal study of women with early breast 
cancer tracking pathways to and from PTG, from diagnosis up to 18 months follow up, 
thereby encompassing the period of diagnosis, primary treatment and entry into early 
survivorship. This is the first study to include an assessment of stress and distress at 
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diagnosis. Future research is needed to confirm and expand the current findings on temporal 
dimensions of post-traumatic growth in women with breast cancer across all phases of 
survivorship.   
 
There is no conflict of interest with the sponsoring organization the National Breast Cancer 




1. Tedeschi RG, Calhoun LG. The Posttraumatic Growth Inventory: Measuring the 
positive legacy of trauma. J Trauma Stress. 1996; 9: 455-471.  
2. Sears SR, Stanton AL, Danoff-Burg S. The yellow brick road and the emerald city: 
Benefit finding, positive reappraisal coping, and posttraumatic growth in women with 
early-stage breast cancer. Health Psychol. 2003; 22: 487-497. doi: 10.1037/0278-
6133.22.5.487 
3. Helgeson VS, Tomich PL. Surviving cancer: A comparison of 5-year disease-free 
breast cancer survivors with healthy women. Psycho-Oncology. 2005; 14: 307-317.  
4. Janoff-Bulman R. Schema-change perspectives on posttraumatic growth. In: LG 
Calhoun, RG Tedeschi, eds. Handbook of posttraumatic growth: Research and 
practice. Mahwah, NJ: Erlbaum; 2006: 81-99. 
5. Park CL. Making sense of the meaning literature: an integrative review of meaning 
making and its effects on adjustment to stressful life events. Psychol Bull. 2010; 136: 
257-301. doi: 10.1037/a0018301 
6. Calhoun LG, Tedeschi RG. Handbook of posttraumatic growth: Research & practice. 
Mahwah, NJ: Lawrence Erlbaum Associates Publishers; 2006. 
7. Koutrouli N, Anagnostopoulos F, Potamianos G. Posttraumatic stress disorder and 
posttraumatic growth in breast cancer patients: a systematic review. Women Health. 
2012; 52: 503-516. doi: 10.1080/03630242.2012.679337 
  
This article is protected by copyright. All rights reserved. 
8. Joseph S, Murphy D, Regel S. An Affective–Cognitive Processing Model of 
Post‐Traumatic Growth. Clinical Psychol  Psychot. 2012; 19: 316-325. doi: 
10.1002/cpp.1798 
9. Tomich PL, Helgeson VS. Is finding something good in the bad always good? Benefit 
finding among women with breast cancer. Health Psychol. 2004; 23: 16-23. doi: 
10.1037/0278-6133.23.1.16 
10. Kernan, WD, Lepore SJ. Searching for and making meaning after breast cancer: 
Prevalence, patterns, and negative affect. Soc Sci Med. 2009; 68: 1176-1182. doi: 
10.1016/j.socscimed.2008.12.038 
11. Urcoyo KR, Boyers AE, Carver CS, Antoni MH. Finding benefit in breast cancer: 
Relations with personality, coping and concurrent well-being. Psychol Health. 2005; 
20: 175-192. doi: 10.1080/08870440512331317634 
12. Cordova MJ, Cunningham LL, Carlson, CR, Andrykowski MA. Posttraumatic growth 
following breast cancer: a controlled comparison study. Health Psychol. 2001; 20: 
176-185. doi: 10.1037//0278-6133.20.3.176 
13. Lechner SC, Carver CS, Antoni MH, Weaver KE.  Phillips KM. Curvilinear 
associations between benefit finding and psychosocial adjustment to breast cancer. J 
Consult Clin Psychol. 2006; 74: 828. doi: 10.1037/0022-006X.74.5.828  
14. Bellizzi KM, Blank TO. Predicting posttraumatic growth in breast cancer survivors. 
Health Psychol. 2006; 25: 47–56. doi: 10.1037/0278-6133.25.1.47 
15. Cordova MJ, Giese-Davis J, Golant M, Kronenwetter C, Chang V, Spiegel D. Breast 
cancer as trauma: posttraumatic stress and posttraumatic growth. J Clin Psychol 
Med. 2007; 14: 308–319. doi: 10.1007/s10880-007-9083-6 
16. McDonough MH, Sabiston CM, Wrosch C. Predicting changes in posttraumatic 
growth and subjective well-being among breast cancer survivors: the role of social 
support and stress. Psycho-Oncology. 2014; 23: 114–120. doi: 10.1002/pon.3380 
  
This article is protected by copyright. All rights reserved. 
17. Groarke A, Curtis R, Kerin M. Global stress predicts both positive and negative 
emotional adjustment at diagnosis and post-surgery in women with breast cancer. 
Psycho-Oncology, 2011; 22: 177–185. doi: 10.1002/pon.2071 
18. Coroiu, A., Körner, A., Burke, S., Meterissian, S., & Sabiston, C. M. Stress and 
Posttraumatic Growth Among Survivors of Breast Cancer: A Test of Curvilinear 
Effects. Int J Stress Manage. 2015. doi: 10.1037/a0039247 
19. . Bussell VA, Naus MJ. A longitudinal investigation of coping and posttraumatic 
growth in breast cancer survivors. J Psychosoc Oncol. 2010; 28: 61-78. doi: 
10.1080/07347330903438958 
20. Stanton AL, Ganz PA, Rowland JH, Meyerowitz BE, Krupnick J.,  Sears SR. 
Promoting adjustment after treatment for cancer. Cancer. 2005; 104:2608-2613. doi: 
10.1002/cncr.21246  
21. Bower JE, Meyerowitz BE, Bernaards CA, Rowland JH, Ganz PA, Desmond KA. 
Perceptions of positive meaning and vulnerability following breast cancer: predictors 
and outcomes among long-term breast cancer survivors. Ann Behav Med. 
2005; 29(3): 236-245. doi: 10.1207/s15324796abm2903_10 
22. Sherman AC, Simonton S, Latif U, Bracy L. Effects of global meaning and illness-
specific meaning on health outcomes among breast cancer patients. J Behav Med. 
2010; 33: 364-377. doi: 10.1007/s10865-010-9267-7 
23. Carver CS, Antoni MH. Finding benefit in breast cancer during the year after 
diagnosis predicts better adjustment 5 to 8 years after diagnosis. Health Psychol. 
2004; 23: 595-598. doi: 10.1037/0278-6133.23.6.595595-598.  
24. Bower JE, Moskowitz JT,  Epel E. Is benefit finding good for your health? Pathways 
linking positive life changes after stress and physical health outcomes. Current Dir 
Psychol Sci. 2009; 18: 337-341. doi: 10.1111/j.1467-8721.2009.01663.x 
  
This article is protected by copyright. All rights reserved. 
25. Janoff-Bulman R. Assumptive worlds and the stress of traumatic events: Applications 
of the schema construct. Soc Cogn. 1989; 7: 113-136. doi: 
10.1521/soco.1989.7.2.113  
26. Lazarus RS, Folkman S. Transactional theory and research on emotions and 
coping. Eur J Pers. 1987; 1: 141-169. doi: 10.1002/per.2410010304 
27. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health 
Soc Behav. 1983; 24: 385-396. doi: 10.2307/2136404 
28. Horowitz M, Wilner N, Alvarez W. Impact of Event Scale: a measure of subjective 
stress. Psychosom Med. 1979; 41: 209-218. 
29. Zigmond AS, Snaith, RP. The hospital anxiety and depression scale. Acta Psychiatr 
Scand. 1983; 67(6): 361-370. 
30. Sodergren SC, Hyland, ME, Singh, SJ, Sewell L. The effect of rehabilitation on 
positive interpretations of illness. Psychol Health. 2002; 17(6): 753-760. doi: 
10.1080/0887044021000009674 
31. IBM Corp. Released 2013. IBM SPSS Statistics for Windows, Version 22.0. Armonk, 
NY: IBM Corp. 
32. Byrne BM. Structural equation modeling with AMOS: Basic concepts, applications, 
and programming (2d Ed.). UK: Routledge; 2010. 
33. Ullman, JB. Structural Equation Modeling. In Tabachnick, BG, Fidell, LS (Eds.) Using 
Multivariate Statistics (5th Ed.). US: Allyn & Bacon; 2001: 676-680. 
34. Kenny DA, McCoach DB. Effect of the number of variables on measures of fit in 
structural equation modeling. Struct Equ Modeling. 2003; 10(3): 333-351. doi: 
10.1207/S15328007SEM1003_1 
35. Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: 
Conventional criteria versus new alternatives. Struct Equ Modeling. 1999; 6: 1–55. 
doi: 10.1080/10705519909540118 
  
This article is protected by copyright. All rights reserved. 
36. Mols F, Vingerhoets AJ, Coebergh JWW, van de Poll-Franse LV. Well-being, 
posttraumatic growth and benefit finding in long-term breast cancer 
survivors. Psychol Health. 2009; 24: 583-595. doi: 10.1080/08870440701671362 
37. Ho SM, Rajandram RK, Chan N, Samman N, McGrath C, Zwahlen RA. The roles of 
hope and optimism on posttraumatic growth in oral cavity cancer patients. Oral oncol. 
2011; 47: 121-124. doi: 10.1016/j.oraloncology.2010.11.015 
38. Groarke A, Curtis R,  Kerin M. Cognitive‐behavioural stress management enhances 
adjustment in women with breast cancer. Brit JHealth Psych. 2013; 18: 623-641. doi: 
10.1111/bjhp.12009 
39. Morrill EF, Brewer NT, O'Neill SC, Lillie SE, Dees EC, Carey LA, et al.. The 
interaction of post‐traumatic growth and post‐traumatic stress symptoms in predicting 
depressive symptoms and quality of life. Psycho‐Oncology. 2008; 17: 948-953. 
doi:10.1002/pon.1313 
40. Zoellner, T., & Maercker, A. Posttraumatic growth in clinical psychology—A critical 
review and introduction of a two component model. Clin Psychol Review. 2006; 26: 
626-653. doi: 10.1016/j.cpr.2006.01.008 
  
This article is protected by copyright. All rights reserved. 
Table 1. Bivariate Correlations among Variables used in the Distress Model, along with Means, Standard Deviations (SD) and Cronbach’s 
alpha for each scale. 
 
 Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
 PTG               
1       Time 2               
2       Time 3 .72**              
3       Time 4 .72** .83**             
4       Time 5 .67** .76** .81**            
 Anxiety               
5       Time 1 -.09 -.02 -.08 -.10           
6       Time 2 -.05  .03 -.11 -.14 .70**          
7       Time 3 -.02  .11  .04   .04 .62** .74**         
8       Time 4 -.04  .02 -.07 -.05 .64** .69** .76**        
9       Time 5 -.05 -.04 -.10 -.10 .59** .68** .67** .78**       
 Depression               
10       Time 1  .01  .07  .01 -.10 .71** .52** .37** .46** .47**      
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11       Time 2 -.13 -.08 -.18 -.10 .45** .53** .41** .34** .41** .44**     
12       Time 3 -.05 -.08 -.09 -.11 .59** .56** .53** .43** .29* .57** .62**    
13       Time 4 -.03 -.02 -.09 -.00 .39** .42** .41** .63** .50** .49** .54** .61**   
14       Time 5 -.05 -.07 -.24 -.15 .37** .49** .35** .53** .58** .54** .58** .58** .73**  
                                    PTG Anxiety Depression 
 Mean 17.39 18.29 17.70 18.5
1 
9.10 5.69 5.83 5.01 5.52 4.53 3.81 3.67 3.43 3.8
5 
 SD 10.14 10.05 10.29 10.9
0 
4.94 4.22 3.82 3.80 3.85 3.94 3.39 3.24 3.43 3.1
4 
 Cronbach‘s α .94 .94 .94 .95 .89 .88 .85 .84 .86 .85 .83 .83 .84 .82 
 
Note. *p < .05, one-tailed; **p <.01, one-tailed
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Table 2. Bivariate Correlations among Variables used in the Stress Model, along with Means, Standard Deviations (SD) and Cronbach’s alpha 
for each scale. 
 
 Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
 PTG               
1       Time 2               
2       Time 3 .72**              
3       Time 4 .72** .83**             
4       Time 5 .67** .76** .81**            
 Global Stress               
5       Time 1 -.03 .02 -.09 .03           
6       Time 2 -.13 -.03 -.16 -.12 .60**          
7       Time 3 -.12 -.10 -.14 -.14 .56** .74**         
8       Time 4 -.06 .01 -.06 .01 .55** .67** .74**        
9       Time 5 -.13 -.12 -.18 -.06 .53** .71** .66** .75**       
 Cancer Stress               
10       Time 1 -.07 .10 .04 .06 .53** .53** .41** .40** .29**      
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11       Time 2 .04 .08 .07 .12 .38** .56** .48** .47** .47** .50**     
12       Time 3 .11 .18 .15 .12 .36** .55** .59** .55** .40** .55** .73**    
13       Time 4 -.01 .01 .02 -.05 .38** .62** .46** .55** .47** .48** .71** .73**   
14       Time 5 -.00 .10 .02 .08 .41** .61** .46** .54** .53** .58** .55** .61** .73**  
  PTG Global Stress Cancer Stress 
 Mean 17.39 18.29 17.70 18.51 24.78 20.51 20.94 20.28 21.44 32.92 19.61 20.76 14.55 17.7
6 
 SD 10.14 10.05 10.29 10.90 8.66 8.00 8.06 8.32 8.56 17.19 17.19 17.03 15.29 18.6
4 
 Cronbach‘s α .94 .94 .94 .95 .82 .81 .82 .82 .84 .90 .93 .93 .93 .94 
 
Note. *p < .05, one-tailed; **p <.01, one-taile
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Figure 1. Distress Model presenting significant pathways only (p < .05). All path estimates 
available on request. r-squared values are presented at the top right corner of each 
endogenous variable. PTG = Post- Traumatic Growth measured by the SLQ-38; ANX = 
Anxiety measured by the HADS; DEP = Depression measured by the HADS. 
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Figure 2. Stress Model presenting significant pathways only (p < .05). All path estimates 
available on request. r-squared values are presented at the top right corner of each 
endogenous variable. PTG = Post- Traumatic Growth measured by the SLQ-38; IES = 
Impact of Events Scale measuring Cancer-related Stress; PSS = Perceived Stress Scale 
measuring Global Stress. 
